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PREFACE. 



fljifHE ability to make business calculations with 
2 r ease, accuracy and rapidity, is an all-important 
't acquisition to every class of the community. 
The whole system of numerical science has hitherto 
been so abstruse and difficult as to deter all, but a 
small per centage, from giving the weary months 
and years of time, labor and study necessary to 
master its mysteries. Wonderful and Startling 
discoveries have recently been made and em- 
bodied in the following rules, simplifying and short- 
ening all the operations of numbers, so as to make 
rapid calculation easy to all; so easy, that a per- 
son of average capacity can learn any rule in a few 
minutes, and so rapid in execution, that what before 
was the work of hours, becomes the work of seconds. 
In actual business, the smart, practical men, the 
men mho make fortunes, rarely use the methods 
of calculating taught in the schools; the value of 
time compels them to substitute easy and rapid 
rules for the clumsy, cumbrous and tedious processes 
found in the books. 
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The Teacher, the Banker, the Merchant, the Pro- 
lessional man the Mechanic, the Farmer, the Clerk, 
and the Laborer, will here find the best, easiest to 
learn, and most rapid rules for making the calcula- 
tions incident to their several callings. 

The Author has studied to make the book com- 
pletely fill the place of a teacher. Attention is 
invited to the new and easy method of squaring 
numbers by complement and supplement, and espe- 
cially to the new and wonderful rule for computing 
Interest, also to the adaptation of the latter rule to 
British money. 

By this rule, the interest on millions of examples 
can be accurately computed instantaneously for 
three periods of time at any rate per cent. 

The Rev. Dr. O. P. Fitzgerald, Ex-State Superin- 
tendent of Schools, California, says: 4 * I have exam- 
ined these new methods of calculation; they are re- 
markable for originality, and of great practical value, 
they are peculiarly clear and comprehensive in their 
adaptation to all possible cases. 

" No Teacher or man of Business can afford to 
be without them any more than they can a£ 

- - Digitized by > ~* 
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DEFINITIONS AND SIGNS. 



Arithmetic is the science of numbers, and the 
art of computing by figures. j 

Abstract Number. — An abstract number is a ; 

number used without reference to any particular ■ 

object, as 9, 745, 9764. ] 

Addition, the act of adding, opposed to subtrac- 
tion. 

Altitude, height. 

Aliquot. — An aliquot part of a number is such a 
part as will exactly divide that number. 

Area, the surface included within ay^ tiz ^j\@t)OQle 
lines. 

Arithmetical signs are characters indicating 
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X , multiplied by, as 2 x 2 = 4 ; 
-f- or : divided by, as 6 -f- 3 = 2, or 6:3 = 2, 
orf = 2; 

= , equality, or & egwa/ to, as 6 -f 2 x 2 = 16, 
and is read thus, "6 plus 2, multiplied by 2, 
equals 16 "; 

2:4 :: 4 : 8, signs of proportion, to be read "as 
2 is to 4 so is 4 to 8 " ; 

V 9, sign of the square root, read <- the square 
root of 1) " ; 

4 2 , sign of the square, read > ; the square of 4 " 

x> , indefinitely great, infinite, infinity ; 

%, per cent 

An angle is the corner formed by two lines 
where they meet. 

Base, the lower, or side upon which a figure 
stands; the foundation of a calculation. 

Concrete number, used with reference to some 
particular object or quantity, as 640 acres, 500 
dollars. 

Circle, a plane figure comprehended by a single 
curved line, called its chx^mference^Y^jQQ^^ 
which is equidistant from its center. 



I 



DEFINITIONS AND SIGNS. V 

Cube, a solid body with six equal square sides. 
A product formed by multiplying any number 
twice by itself, as 4 x 4 x 4 = 64, the cube of 4. 

Cube Root is the number or quantity which 
twice multiplied into itself produces the number of 
which it is the root, thus 4 is the cube root of 64. 

Currency, the current medium of trade author- 
ized by government. 

Division determines how many times any one 
number is contained in another. 

Discount, the sum deducted from an account, 
note, or bill of exchange, usually at some rate per 
cent. 

Denominator, the number placed below the line 
in fractions, thus, in £ (seven-eights) 8 is the de- 
nominator. 

Decimal, a tenth ; a fraction having some power 
of 10 for its denominator. 

Decimal Currency is a currency whose denom- 
inations increase or decrease in a ten-fold ratio. 

Dividend, the number to be divided. 

Divisor, the number by which the cliv idem^t^ 
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of a unit, resulting from continually dividing by 
12, as 1, T \, T |- T , TT V^ etc. 

Exchange, the receiving or paying of money in 
one place for an equal sum in another, by order, 
draft, or bill of exchange. 

Fraction, any division of a whole number or 
unit, thus f , three-fourths, U one-fifth. 

An improper fraction is a fraction whose numera- 
tor exceeds its denominator. 

Factors, numbers, from the multiplication of 
which proceeds the product ; thus, 3 and 4 are the 
factors of 12. 

Figure — A figure is a written sign representing 
a number. 

Integer — An integer is a whole number or sum. 

Interest, the price or sum per cent, derived from 
the use of money lent. Simple interest is that which 
arises from the principal sum only. Compound 
interest is that which arises from the principal and 
interest added — interest on interest. 

Mathematics, the science of quantities. 

Multiplication, adding to zeroga^^y&iQfinum- 
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Multiple, a quantity which contains another a 
certain number of times without a remainder. A 
common multiple of two or more numbers contains 
each of them a certain number of times, exactly. 
The least common multiple is the least number that 
will do this; 12 is the least common multiple of 3 
and 4. 

Number, a number is a unit, or a collection of 
units. A prime number is one that cannot be re- 
solved, or separated into two or more integral 
factors. 

Notation, writing numbers. 

Numeration, reading numbers. 

Numerator, the number placed above the line, in 
J fractions; thus, jj (five-ninths), five is the numerator. 

Power — A power is the product arising from 
multiplying a number by itself, or repeating it 
several times as a factor ; thus, 3x3x3, the 
product, 27, is a power of 3. The exponent of a 
power is the number denoting how many times the 
factor is repeated to produce the poicer, and is 
written thus : 2 1 , 2 8 , 2 3 . 

Digitized by VjOOQIC 

2 1 = 2 1 = 2. the first r>o?»er of 2. 



12 CALIFORNIA CALCULATOR. 

Quadrangle, the name of a figure with four 
sides. 

Quantity is anything that can be increased, 
diminished, or measured. 

Ratio is the comparison with each other of two 
numbers of the same kind. 

Reciprocal is a unit divided by any number. 
The reciprocal of any number or traction, is that 
number or fraction inverted ; thus the reciprocal of 
4isi,ofJis,Jof3iis T V 

Rate per cent., the price or sum paid for the 
use of 100 dollars. 

Rule — A rule is the prescribed method of per- 
forming an operation, 

Radius, half the diameter of a circle. A right 
line passing from the center to the circumference. 

Subtraction, taking a lesser number from a 
greater. 

Surface or superfices, the exterior part of 
anything that has length and brqa^ by C 

Supplement, the difference of a number and some 
particular number below it: thus 13. takinsr 10 as 
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multiplied by itself; thus 16 is the square of 4. 
4 x 4 = 16. 

Square root is the number which multiplied 
into itself, produces the number of which it is the 
root 4 is the root of 16; 4 x 4 = 16. 

Specie, coin. 

Scale — A scale is a series of numbers regularly 
ascending or descending. 

A solid or body has length, breadth and thick- 
ness. 

Sphere, a body in which every part of the sur- 
face is equally distant from the center. 

Triangle, a figure with three sides. 

Term — The terms of a fraction are numerator 
and denominator taken together. 

Unit — A unit is one thing. 

Vertex, the top of a pyramid or cone. 

Zero, a cipher, or nothing. 

In arithmetic, the answer in each operation 1 z fiafe 
a distinctive name. In addition it is called the 
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NOTATION. 



All numbers are represented by the ten follow- 
ing figures : 

03 O g h 03 £ 

O 4-3 +3 «£h «cj CO 

1, 2, 3, 4, 5, 0, 

To establish their significance clearly in the 
mind of the pupil it will be of great advantage 
occasionally to write and read them in the follow- 
ing manner : 

c Z 

0303O03 a jO203p03^03 > 0;^ /) 03; = G303 

So£o3 OtSo«fib'KO«:OoO coco 
1' T T T T 1 1 11 1 

The different values which the same figures have, 
are called simple and local values. 

The simple value of a figure is the value it 
expresses when it stands alone, or in the right 
hand place. 

The local value of a figure is the increased value 
which it expresses by having other figures placed 
on its right. 
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undred thus, 200, etc. Ten onea make a ten; ten 

ls ^ake a hundred; ten hundreds make one thou* 

s ' <* ; that is, numbers increase from right to left 

a ^en-fold ratio. Each removal of a figure one 

aee to the left increases its value ten times* 
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o r^. 

» h * * -a = -a 

Qj O ^ '""' 



a £3 



,207,126. 



I I f J J 

^ o j? £=? ^ 2= ^: p: 

E^ Q **"? J? O "y R* £l 

iamB iSfl -SI ^ o m « a 1 c? h a . 

1 M «'^*07 v a21 9 4l5 l ^^ v aD4 l 196 4 jmjt!d t 4lftt; 

oread numbers expressed by figures: Point 

m °ff into periods of three figures each, com- 

niencingr at tJ]e ri ^ ht hand; theQt beginning at 

left hand > read tlie figun 
tanner as fchnRA r»f 



ires of each period in the 
r»f t.hP rioiit Hand period 
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ADDITION. 

Various suggestions have been made referring to 
improved methods of addition. In nearly even- 
case the proposed improvement has been more 
fanciful than real. In practice, I have found no 
better or quicker method than the following : 



3 7 4 


8 7 43 


G 9 7 8 


1 2 5 G 


302 1 


2 3 7 44 



Commence at the bottom of the right hand col- 
umn; add thus, 7, 15, 18, 24; set down the 4 in 
unit's place, and carry the two tens to the second 
column; then add thus, 4, 1), 1G, 24; set down the i 

4 in ten's place, and carry the two hundreds to the 
third column, and so on to the end. Never add \ 

in this manner: 1 and G are seven, and 8 are 15, 
and 3 are 18, and G are 24. It is just as easy to 5 

name the sum at once, omitting the name of each ' 

separate figure, and saves two thirds of time and . 
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SHORT METHODS OF ADDITION. 

Rule of addition for two columns : 

2 4 
8 6 

3 1 
1 9 



1 6 



Process — 19 and 31 = 50 and 86 = 136 and 
24 = 160. 

Rule of addition for three columns: 



1 1 9 

2 2 7 

3 1 5 
430 

10 9 1 



Process— 45 and 27 '= 72 and 90O ^ ty?2 and 
119 = 1091. 

Any person by practicing these sirr* yl^jSSfeoode 

may become very expeditious. 
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g In adding long columns of figures, write in 

4 the margin, lightly with pencil, opposite the 
9 last figure added, the unit figure of the sum 

5 immediately exceeding 100. By doing this the 

8 mind is never burdened with numbers beyond 
^100; and if interrupted in the work, it can be 
4 resumed at the stnge at which the interruption 
jj occurred. The example in the margin shows 
7 the method; opposite the figure 7; the 2 indi- 

9 eating the column, so fir, with the 7 included, 
9 amounts to 102. 

INSTANTANEOUS ADDITION I1Y COMBINATION. 

Write two, three, four, or more rows of miscel- 
laneous figures, then write saeh figures as will 
make an equal number of nines in each column; 
under these again, write another row of miscella- 
neous figures. 



EXAMrLE- 



4 8 7 
47 30 
2 18 7 

5 12 one 9. 

5 2 G 3 two 9's. 
7 8 12 three 9's. 

Digitized by LiOOQK 
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MULTIPLICATION. 19 

Rule. — To the last row prefix the number of 
nines, and subtract the number of nines; read 
34983. 

The foregoing is a very entertaining and profita- 
ble exercise for developing the calculating faculty. 



MULTIPLICATION. 

The base of our system of notation is 10; there- 
fore numbers increase and diminish in a tenfold 
ratio ; increasing from the decimal point to the left, 
and decreasing from the decimal point to the right; 
hence to multiply any number by 10, annex a 
cipher, or remove the point one place to the right. 
To multiply any number by 100, annex two ci- 
phers, or remove the points two places to the 
right. To multiply any number by 1000, annex 
three ethers, or remove the point three place9 to 

To $\nd the product of two numbers, when the 
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Explanation — set down the smaller factor under 
the larger, units under units, tens under tens. 
Multiply the units of the multiplicand by the unit 
figure of the multiplier; thus, 2 x 3 = 6, set the 
6 down in unit's place; multiply the tens in the 
multiplicand by the unit figure in the multiplier, 
and the units in the multiplicand by the tens figure 
in the multiplier; thus, 3 X 2 — 6, and 3x2=6, 
add these two products together; 6 and G are 12; 
set down 2, carrying the ten to the next product, 
then multiply the tens in the multiplicand by 
the tens in the multiplier; thus, 3x2 = 6; add 
the one carried from the last product, making the 
whole product 726. 

The same method can be applied when the mul- 
tiplicand has three or more figures. 

Example 2 — 

1 6 3 
2 4 



3 9 12 
The steps are: 3x4 -- 12, set down the 2 
and carry the 1; 6 X 4 + 3 x 2 + 1 = 31; set 
down the 1, and carry the 3. 1 X 4 -f- 6 X 2 -f 3 
= 19; set down 9 and carry 1; 1 X 2 zeT h> y Ge(5gI< 
which place at the head of the line, making a total 



of 39 12. 



MULTIPLICATION. 
1 6 3 

8 


130 4 
3 




3 9 12. 


Ans. 
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When the multiplier is any number between 1 1 
and 20, the process is simply to multiply by the 
unit of the multiplier, set down the product under, 
and one place to the right o/, and then add to the 
multiplicand. 

Example, multiply 149G by 17. 

1 49 G 
10 472 



or thus : 



2 5 4 3 2. Ans. 

1 4 9 G 

1 7 



2 5 4 3 2 
The process in the hist example i s : 
G X 7 = 42, set down 2 and o*iri*y 4 * 



5) X 7 + (5 + 4 = 73; carry 7_ 

4x7 + 9 + 7 = 44; carry <± m 

lX7 + 4 + 4 = 15; carry 1 
14-1=2. 
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4 and 3 is 7 ; place the seven between the 4 ami :\ 
for the product 

To muttiphf any number hy 11. 

Rclr.:— Bring down the extreme right hand fig- 
ure, then add the i ight hand figure to the next, and 
bring down the product, then add the second fig- 
ure to the third and bring down the product, add- 
ing in the figure carried, in each cuse. and so on to 
the end. 

Example — 

1 2 3 4 5 6 7 8 
1 1 



1 3 o 8 L> 4 5 8 
Process — S brought down: 

ft + 7 = 15, Get down 5 and curry 1, 

7 + + 1, carried, = m, set down I. t^rnj I. 

u + 5 -f 1, Carried, — 12, set down 2, carry L 

&c. 

T(y multiply rvhrn (hn unit ftyttwi whlM* equal [r\ 
and the tens are attke$ as G7 x 63. 

Rule.— Multiply the unit* and set down the 
rCjfiUlt, then add one to the upper number in teu* 
pi ice, and multiply by the lower. Digitized by GoOgk 
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MULTIPLICATION. 23 

The steps are: 7 X 3 = 21 

7 X 6 = 42 

What is the cost of 26 yds of ribbon at 24 cents 
per yd. Ans. $6.24. 

Multiply 86 by 84. Ans. 7224. 

Multiply 38 by 32. Ans. 1216. 

Multiply 77 by 73. Ans. 5621. 

When tlte method of squaring numbers is learned, 
the following rapid metJwd oj multiplying may be 
used: 

Rulk. — To find the product of two numbers, 
square their menn and deduct the square of halt 
their difference, the result will be the answer. 

Note. The mean of two numbers is the number equidistant 
between them. 

Example.— Multiply 22 by 18. Ans. 396. 

Process. — The mean, or the number equidistant, 
is 20, the square of 20 is 400, half the difference 
is 2, the square of 2 is i; deducted from 400 leaves 
396, the answer. Practice the rule with the fol- 
lowing and similar examples until expertness is 
acquired: 

19 times 21, 18 times 22, 17 times 23, 1 WmesM, c 
15 times 25, 14 times 26, 29 times 31, 28 times 32, 

&P 70 timP« ft1 7« fi mA « Q-> ^r> 
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Rule. — Take the cipher or ciphers from one 
number and annex it, or them, to the other, multi- 
ply by the number expressed by the remaining 
figures. 

Example 1.— Multiply 2(> by 20. Ans. 520. 

Process.— 2G0 x 2 = T>20. 
2.— Multiply 24.4 by 2(H). Ans. 48800. 
24400 X 2 = 48800. 

LIGHTNING METHOD OF SQUARING NUMBERS. 

BY COMPLEMENT AND SUPPLEMENT. 

Rule. — For squaring by supplement. To the 
number to be squared, add the supplement, multi- 
ply the sum by the base, to the product add the 
square of the supplement, and the sum will be the 
answer. 

Note. Take the nearest convenient number that can be divided 
by 10. without a remainder, for the base, the surplus will be the sup- 
plement. 

Example 1. — What is the square of 11 ? Ans. 121. 
Process. — Taking 10 for the base, the difference 
or supplement isl +11 X 10 + l 3 =121. 
2.— 12* = 144 

U>\) 
324 

Digitized b^OOOQle 
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13 2 


4.— 


183 


7. — 

8. — 


(101) 2 
(104)8 
(10G) 2 
(10!) i s 



SQUARING NUMBERS. 25 

Note. Until this rule is thoroughly understood, the learner 
should limit his exercises to numbers near 10, 100, 1000, &c. ; and 
then operate with more complex numbers, as under: 

l._ (22)2 = 484. 

k^ Process. — Taking 20 for the base, the supplement 

is, 2 + 22 x 20 + 22 = 484 

2.— (33) 2 = 1089 

3._ (47) » = 2209 

4._ (56) 3 = 3136 

5.— (68) 2 = 4624 

6.— (71)2 = 5041 

7.— (82)2 — G724 

< 8.— (93)2 = 8649 

9._(203)2 = 41,209 

10.— (322)2 = 103,684 

11. — (796)* = 633,616 



For squaring numbers by the complement. 

Rule.- — From the number to be squared subtract 
the complement, multiply the result by the base, to 
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64 
361 

729 

8281 

8649 

9216 

9801 

986,049 

988,036 

994,009 

99,082,116 

98,942,809 

9,989,202,916 

9,991,401,849 

Note. In squaring numbers between 60 and 60, take 50 for the 
base; to 25 add the supplement, call the sum hundreds, to this add 
the square of the supplement. 

1.— (51)s = 9601. 

Process.— 25 + 1 = 2600 + I s X = 2601. 

2.— (52) 3 = 2704. 

Note. In squaring numbers between 40 and 50; to 15 add the 
unit figure, call the number hundreds, to the sum add the square 
of the complement, taking 50 for the base. 

1.— (41)3 zz: 1G81. 

Process.— U) + 1 = 1600 + 9 2 = 1681. 
2.— (42) 2 = 1764. 



2.- 


- (8) 2 


3.- 


- (19)3 


4.- 


- (27) 2 


5.- 


- (91) 2 


6.- 


- (93)2 


7.- 


- (96)3 


8.- 


- (99)2 


9.- 


- (993)2 


10.- 


- (994)3 


11.- 


- (997)3 


12.- 


- (9954)3 


13.- 


- (9947)3 


14.- 


-(99946)2 


15.- 


-(99957)3 



SQUARING NUMBERS. 27 

Rule. — To the product of the whole numbers, 
add half their sum, plus £. 

Note. When the sum is an odd number take half the next num- 
ber below it, and the fraction in the answer will be %. 

1. What will 9£ lbs. of rice cost, at 3£ cts. per 
lb? Ans. 33 J cents. 

Process. — The sum of 9 and 3 is 12; half this 
sum is G ; then we say 9 times 3 is 27, and 6 is 33 ; 
to this add \. 

2. What will 9 J doz. buttons cost, at 8£ cts. per 
doz ? Ans. 80f cts. 

3. What will 11£ lbs. of beef cost, at 9£ cents 
per lb? Ans. $1.09 J. 

4. What will 7£ doz. eggs cost, at 13£ cents per 
doz? Ans. $1.01£. 

To multiply any two numbers togetJier having the 
same fraction. 

Rule. — To the product of the whole numbers, 
add the product of their sum by the fraction; to 
this acid the product of the fractions. 

1. What will 13f lbs. of beef cost, at 7f cents 
per lb? Ans.$1.06 T V 



its 
Googk 



28 CALIFORNIA CALCULATOR. 

3. What will 27f yds. of cloth cost, at $3£ per 
yard? Ans. $104^. 

3. What will 12| ft. oi lumber cost, at 8| cts. 
per foot? Ans. $1.04/.-. 

5. What will 13g lbs. of cheese cost, at 11 J cts. 
per lb.? Ans. Jl.fjKjj J. 

G. What will 19£ lbs. of beef cost, at K-J cents 
per lb. Ans. $2.74^. 



FRACTIONS. 

GENERAL PRINCIPLES OF FRACTIONS. 

Multiplying the numerator, multiplies the fac- 
tion. 

Dividing the numerator, divides the fraction. 

Multiplying the denominator, divides the frac- 
tion. 

Dividing the denominator, multiplies the frac- 
tion. 

Digitized by VjOOQlC 
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The numerators of similar fractions only can be 
added. 

The common denominator is written under the 
sum or difference. 

To reduce a fraction to its simplest form. 

Rule. — Divide both terms by their greatest com- 
mon divisor or its factors, the simplest form, or 
lowest term of ||, is obtained by dividing both 
terms by 12, -J « = J. 

To find the greatest common factor or divisor. 

Rule. — Separate the numbers into their prime 
factors ; the product of all the factors that are com- 
mon will be the greatest common divisor. 

1. What is the greatest common divisor of 12 
and 48 ? Ans. G. 

Process — Separating the numbers into their prime 
factors, we have 12 = G x 2; 48 =G x 8, hence 6 
is the greatest common factor or divisor of the two 
numbers. 

2. What is the greatest common divisor of<44 

and 42? oj^db^OOgl 
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To find tJte least common multiple. 

Rule. — Take the product of all the prime factors 
of tint number having the greatest number of 
prime factors, and this with those prime factors of 
the other numbers, not found in the factors of the 
number taken, will be the least common multiple. 

1. What is the least common multiple of 4 and 
C? Ans. 12. 

Process, 2x2 = 4; 2 X 3 = G; 2x2x3 = 
12. the least common multiple. 

2. What is the least common multiple of 18 and 
3G? Ans. 3G. 

3. What is the least common multiple of 4, G, 8, 
10? Aiis. 120. 

4. What is the least common multiple of 2, 3, 4, 
5, G ? Ans. GO. 

5. What is the least common multiple or 2, 4, G, 
9 and 18? Ans. :Kk 

AUDITION OF FRACTIONS. 

Rul::. — Make the fractions similar by reducing 
them to the same denominator; add the numera- 
tors, and place the sum over the common denomi- 
nator. 

1 Whot. id t\\t* snm nf 2. onrl J.* A nc 1 1 
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SUBTRACTION OF FRACTIONS. 

Rule. — Make the fractions similar by reducing 
them to the same denominator, and write the dif- 
ference of the numerators over the common de^ 
nominator. 

1. From f take |. Ans. £. 

Process, | = f , f — f = ± . 

2. From 9£ take 4£. Ans. 4|. 

3. From 8£ take 3J. Ans. 5£. 

4. From 18 J take 3£. Ans. 15 T ^. 

MULTIPLICATION OF FRACTIONS. 

• Rule. — Multiply the numerators together for a 
new numerator, and the denominators together for 
a new denominator. 

Example. — Multiply £ by §. 

General rule for multiplying fracti° ns all( * **^ 
mixed numbers. 

Rule.— Multiply the whole numbers together, 
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Process, 8£ 

8 X 4 = 32 
8 X *= 2f 
1X4= 2 

30 1 Ans. 

2. What will 1 7f yards of tape cost at 7 J cents 
per yard? Ans. $1.36£J. 

3. What will 73J acres ot land cost ai Of dollars 
per acre ? Ans. $720 3 9 2 . 

4. What will 16£ acres of land cost at 3J dollars 
per acre? Ans. $53 T y 

Note. — A very little practice with this rule will 
enable the learner to do the work mentally, with- 
out setting down partial products. In the last 
example, he would simply say 3 times 10 is 48, £ 
of 1G is 4, making 52, and 3 times ^ is 1, making 
53, and £ X i is T T ^-, making a total of 53^- dollars. 

In actual business, abbreviate by omitting the 
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The answer will be only y 1 ^ wrong. 

When the whole numbers are alike, and the sum of 
the fractions is a unit 

Rule. — Take the product of the whole numbers, 
to this add the integer in the multiplicand, then add 
the product of the fractions, and the result will be 
the answer. 

1. Multiply 2£ by 2£. Ans. ()\. 
Process— 2 x2 + 2 = C+£x£ = 6±. 

2. Six by3f = 12f. 

:>. 7| X n = 56^. 

4. 9-| X 9-| - 90J-J. 

5. 19f X 19f = 380?| 

0. lOli x 101i = 10302/,. 

7. 109-& X 109 T \ = 11990 T \V 

*. 98/ ¥ X 98 T V = 9702 T V, T . 

9. 96} x 96f = 931 2f f . 

1 0. 9947J j X 9947 T fl T = 98952756/ ¥ V 

11. 99957|4 X 99957-jft = 9,99 1,501, 806 t Vts- 

The Author of this book claims to be the so\e 
inventor nf thP aw™ nil <> Whpn t.hft learner l-**s 
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12£ is ^ part 
25 is | or i 
37£ is f part 
50 



is 



or 



62£ is £ part 
75 is | or f 
87£ is £• part 
6£ is T *g- part 
18f is y\ part 
3l£is T 5 T part 



of 100. 
of 100. 
of 100. 
of 100. 
of 100. 
of 100. 
of 100. 
of 100. 
of 100. 
of 100. 



H 
16$ 
33| 
66f 
83£ 

125 

250 

375 

625 



T ^ part of 
; T % or | of 

is T \ or $ of 
is T \ or $ of 
is {f or f of 
is j- part of 
is | or I of 
is f part of 
is § part of 
is J part of 



100 

100 

100 

100 

100 

1000 

1000 

1000 

1000 

1000 



To multiply by the aliquot part of 100. 

Note.— If the multiplicand is a mixed number, reduce the fraction 
to a decimal. 

Rule. — Multiply by 100, by annexing two ci- 
phers; such part of the product as the multiplier 
is part of 100 will be the answer. 

Example.— Multiply 86 by m. Ans. 1075. 

Process— 8600 -f8 = 1075. 
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To multiply by 125 annex three Os; divide by 8 

U 333 J U 44 44 

« 66 2 44 44 44 



44 


83* 


44 


44 


C2i 


44 


a 


81i 


44 


b4 


166} 


44 


44 


H 


44 


44 


2i 


44 


(4 


3* 


44 


(4 


If 


44 



one 



44 


3 


44 


15 


44 


12 


(4 


16 


(4 


32 


4( 


6 


4t 


8 


44 


4 


44 


3 


44 


6 



DIVISION OF FRACTIONS. 



Rule. — Reduce whole and mixed numbers to the 
form of an improper fraction. Multiply the divi- 
dend by the divisor inverted. 



1. Divide 8 by 1£. 

Process — 1J inverted is £ X -f = 

2. Divide 6 by h 

3. Divide 8 by ±. 

4. Divide 8£ by 7 J. 

5. Divide 7-.V by 24. 





Ans. 


6|- 


V 


= 6|. 




[ 


Ans 
Ans 

Ans. 

Ans. 


. 12- 
. 32- 

3^V 
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To divide by 5 : Remove the point one place to 
the left, and multiply by 2. 

To divide by 12^: Remove the point two places 
to the left, and multiply by 8. 

To divide by 25 : Remove the point two places 
to the left, and multiply by 4. 

To divide by 33£: Remove the point two places 
to the left, and multiply by 3. 

To divide by 50 : Remove the point two places 
to the left, and multiply by 2. 

To divide by 66f : Remove the point two places 
to the left, multiply by 3 and divide by 2. 

To divide a number by a fraction having 10 for 
the numerator. 

Rule. — Multiply by the denominator and remove 
the point one place to the left. 

Divide 7 5 by 1^. Ans. 675. 
9 



Ans. 6 7 5.0 

Divide 4 7 by 1 4. Ans. 321). 



t 



Digitized by 



Googk 



3 2 9.0 



DECIMALS. 37 

Example. — Divide 4 5 by 14.^ Ans. 31£. 

7 



3 1.5 
Divide 7 5 5 by 11 j. Ans. 079^. 
9 



6 7 9.5 



DECIMALS. 



ADDITION AND SUBTRACTION OF DECIMALS 

Are performed in the same manner as in whole num- 
bers ; care being taken to properly point off the decimal 
places. 

MULTIPLCATION OF DECIMALS. 

The multiplication of decimals is performed in the 
• ? Qw^ manner as in ichole numbers; care being taken 
tr^ properly point off the decimal places in the product 

Digitized by VjOOQlC 
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When there are not as many figures in the pro- 
duct as there are decimals in both factors, supply 
the deficiency by prefixing ciphers. 

1. Multiply .3 by .3. Ans. .09. 

2. Multiply .29 by .004. Ans. .00116. 

DIVISION OF DECIMALS. 

The division of decimals is 'performed in the same 
manner as in ivhole numbers, care being taken to 
point off the decimal places in the quotient 

Rule. — Divide as in whole numbers, and point 
off in the quotient as many places to the left for 
decimals as the decimal places in the dividend x 

exceed those in the divisor. 

Divide .244 by .4. Ans. .61. 

Divide .255 by .05. Ans. 5.1. 

The learner can supply additional examples at 
discretion, bearing in mind the following: The 
dividend must always contain, at least, as many 
decimal places as the divisor. When the number 
of figures in the quotient is less than the excessor 
the decimal places in the dividend over those in the 
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RAPID 
RULES FOR FARMERS. 

The practice of buying or selling grain by the 
100 pounds, or the cental system, is becoming 
almost universal, and has many advantages over 
the bushel. 

The following rules for finding the relative values 
of the bushel and the cental are easy to learn, and 
true and rapid in execution. 

To find the value per cental when the price per 
bushel is given. 

Rule. — Set down the price per bushel; remove 
the decimal point two places to the right, and 
divide by the number of pounds in the bushel. 

Example. — If wheat is $1.80 per bushel, what is 
its value per cental ? Ans. $3. 

Process— 6 0)180 
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Example. — If wheat is $3.00 per cental, whnt is 
the value of a bushel? Ans. 1.80. 

Process— 3.0 

6 



1 .8 

RAPID RULE FOR RECKONING THE COST OF IIAV. 

Rule — Multiply the number of pounds by half 
the price per ton, and remove the decimal point 
three places to the left. 

Example. — What is the cost of 764 lbs. of hay at 
$14 per ton ? Ans. $5,348. 

Process — 7 6 4 

14 -f- 2 = 7 



5.3 4 8 



Notb. «— The above rule applies to anything of which 2,000 pounds 
is a ton. 



To Measure Graiiicigti 
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Process — 20 
Or, 



X 10 X S - 1000 X 8 -MO - 800. 
1 ft, 
8 



8 0,0 



NOT*.— Exactness requires the aririlUau U) e^ery three hLinflretl 

lm-htdr uf one extra husheL 

Tlie foregoing rule may he used for thulium the 
number of gallons, by multiplying the number of 
bushels by 8, 

If the corn in the box is in the ear, divide the. 
answer hy 2, to find the number of bushels of 
shelled corn, been use it n^uires two bushels oJ 
ear corn to make one of shelled corn. 



RAPID RULES FOR MEASURING I. AND 
WITHOUT INSTRUMENTS. 

In measuring hind, the first thing to ascertain is 
the contents of any given plot iu equate yards; 
then, given, the number of yards, find out the 
number of rods and acres. 

The most ancient and simplest measure of dts~ 
tanoe is a step. Now, an ordhiary-sized man caa t 

train himself to cover 1 yard at a stride, ' 9 o!f tlie o 
average, with sulticient accuracy for ordinary pin- 
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and, in walking, keep these objects constantly in 
line. 

Farmers and others by adopting the following sim- 
ple and ingenious contrivance, may ahvays carry with 
them the scale to construct a correct yard measure. 

Take a foot rule, and commencing at the base of 
the little finger of the left hand, mark the quarters 
of the foot on the outer borders of the left arm, 
pricking in the marks with indelible ink. 

To find the area of all J our -sided figures, two of 
whose sides are parallel. 

Rule. — Multiply the length and the breadth to • 
gether, and the product is the area. 

To find the area of a square, square one of its sides. 

Rule. — When the length of two opposite sides 
is unequal, add them together, and take half the 
sum. 

Example 1. How many square yards in a square 

, . ~. ,* . . . Cugitized by Li( 
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Example 3. How may yards in a piece of land, 
one end 20 yards long, the other end 10 yards long, 
while one side is 40 yards long, and the other side 
is 60 yards long? 



Process, 



20 -f 10 



15. 



40 + 60 



= 50. 



2 2 

50 x 15 = 750 yards, Ans. 



To find the area of all three-sided figures. 

Rule. — Multiply the longest side into one-half 
the distance from this side to the opposite angle. 

Example. — What is the area of a triangular plot 
of land, the longest side of which is 80 yards, and 
the shortest distance from this side to the opposite 
angle 40 yards ? 

40 
Process, — = 20, 80 x 20 = 1600 yds. Ans. 



To find how many rods in length will make an acr$£, 



44 CALIFORNIA CALCULATOR. 

To find the number of acres In any plot af land, 
the number of rods being given. 

Rule. — Divide the number of rods by 8 multiply 
the quotient by f>, and remove the decimal point 
two places to the left. 

Example. — In G840 rods how many acres ? 

42 J acres Ans. 

Process, 8 ) G 8 4 



8 5 5 
5 

4 2.7 h 



In some cases the method of cancelling may be 
applied with advantage. 

Example. — A square plot of land measures 4S 
rods on each side, how many acres? Ans. 14/ u . 
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RAPID 
RULES FOR MECHANICS. 

To lay off a square corner. — Measure off 
eight feet from the end of one sill, and there make 
a mark; then measure off six feet on the sill lying 
at right angles with the first, and make another 
mark; then lay on a ten foot pole, one end of it 
squarely with the first mark. Move the sill in or 
out until it exactly squares with it. The figure thus 
made in marking off the sills, and in the laying 
down the ten foot pole is a right angle triangle. 



8 ft. 
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To Measure Grindstones. 

Grindstones are measured by the cubic foot, 24 
inches diameter, by 4 inches in thickness, is 1728 
cubic inches, or 1 cubic foot. 

Rule. — Add the diameter to half the diameter, 
multiply the sum by the same half, multiply the 
product by the thickness, divide the last product 
by 1728, for the answer. 

Example. — How many feet in a grindstone 24 
inches in diameter, and 4 inches thick? 

Ans. 1 foot. 

Process — 24 + 1 2x1 2x4 = 1728 inches. 

Measure of Superfices and Solids. 

Superficial measure is that which relates to length 
and breadth only, not regarding thickness. It is 
made up of squares, either greater or less, according 
to the different measures by which the dimensions 
of the figure are taken or measured. Land is 
measured in this way, its dimensions being taken 
in inches, feet and yards, or links, rods and acres. 
The contents of boards also, are found in this way, 
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1. If the floor of a room be 20 feet long by 18 
feet wide, how many square feet are contained in 
it? Ans. 360 feet. 

Process— 180 X 2 = 360. 

2. If a board be 4 inches wide, how much in 
length will make a foot square? Ans. 36 inches. 



Process — 144 divided by the width, thus, i|^- 



3C. 



3. If a board be 21 feet long and 18 inches broad, 
how many square feet are contained in it? 

Ans. 31£ sq. ft. 

Process — Multiply the length in feet by the 
breadth in inches, and divide the product by 12. 



21 X 



= 3U. 



2 



Ov thus, 18 inches equals U ft.; 21 x l£ = 3U. 

Digitized by VjOOQlC 

p o measure a board wider at one Gn d than the 
ot ^\ of a true taper. 
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Example. — How many square feet in a board 20 
feet long, 9 inches in width at one end, and 1± 
inches at the other? Ans. Id:} sq. ft. 

Process — 

1) + 11 20 x 10 

10 in., mean width; = 1G§. 



2 12 

To find the board measure of planks and joists. 

Rule. — Find the contents of one side of the 
plank or joist 1>3 T the preceding rule, and multiply 
the result by the thickness in inches. 

Example. — What is the board measure of a plank 
18 feet long, 10 inches wide, and 4 inches thick? 

Ans. GO f>. 

18 X 10 

Process — = 15 X 4 = GO. 

12 

The diameter being gicen, to find the circumference. 

Rule.— Multiply the diamete^ ;5{T C 

Example. — \Vhat is the circumference of a wheel 

flip rliomotnv nf wliidli ic J.*? inr»Vmc ? A tiu 1 1 i\. 
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To find the diameter when the circumference is 
given. 

Rule. — Divide the circumference by 3i. 

Example. — What is the diameter of a wheel, the 
circumference of which is 1 1 feet? Ans. 3 J- feet. 



Process — 



H 7 

1 tt 
2 



n 



What is the width of a circular pond, 154 rods 
in circumference' 49 rods Ans. 



Process — 



XU 7 

X — = 49. 

1 ft 



To find hove many solid feet a round stick of timber 
<if the same thickness throughout, will contain to7ien 
squared. 

Digitized by VjOOQlC 
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MA x 2 x 10 
Process — = 20. 

General rule for measuring timber, tojina the solid 
contents in feet. 

Rule. — Multiply the depth in inches by the 
breadth in inches, and then multiply by the length 
in feet, and divide by 144. 

Example. — How mairy solid feet in a piece ol 
timber 24 inches wide, 10 inches thick, and 12 ieet 
long ? 20 feet Ans. 

2 

t* x io x n 

Process — = 20. 

n 

To find the contents of a true tapered pyramid, 
ivhether round, square or triangular. 

Rule. — Multiply the area of the base by one 
third the height, and divide by 144. 

Digitized by VjOOQlC 

Example. — How many cubic feet in a round stick 
of timber, trulv taDerinsr to a Doint. 18 inches in 



RULES FOR MECHANICS. 



5] 



garble, truly tapering to a point, 24 inches on each 
Slf 'e at the base, and twelve feet hiffh. 

Ans. 16 feet. 



lrocess—24 X 24 = = io. 

T ° find the number of feet of timber in trees with 
€/l * bark on. 

eirc ULE ;—Multiply the square of one-fifth of the 
feet UmlereilCe ' in inches * b y twice the length, in 

te 8" tT+t dlVide by 144 ' Decluct Ar to ^ accord- 
tij e thickness of the bark. 

/:? feet / — maily feet in the trunk of a tree 

° i7 g* ? and 15 feet in circumference? 



*°ces8. 



Ans. 1,296 ft. 



1296 x 144 



144 
bricklayers' Work 



129fi ft. 
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4J in. wall, per ft., superficial, (\ brick) 7 bricks. 

9 « " " (1 brick) 14 " 

13 « " " (U brick) 21 " 

18 " " " (2 bricks) 28 " 

22 » " " (2£ bricks) 35 " 

Note.— For each half brick added to the thickness of the wall, 
add seven bricks. 

A bricklayer's hod measuring 1 ft. 4 in. X 9 in. 
X 9 in., equals 1,29G inches in capacity, and will 
contain 20 bricks. 

A load of mortar measures 1 cubic yard, or 27 
cubic feet; requires 1 cubic yard of sand, and 9 
bushels of lime, and will fill 30 hods. 

Plasterers' Work 

Is measured by the square yard, for all plain work; 
by the foot, superficial, for plain cornices; and by 
foot, lineal, for enriched or carved mouldings in 
cornices. 

Painters' Work 

Is computed by the superficial yard ; every part is 



mcl)tebc stt frtgeu ben $<*fl auf bie SSSo^e na# 

tefccm Saturn Hon Ci^rifli @efrn?t fcrei* 

tanfen* 3<tf>r* 

5Retfjobe. — Stretch bie ©ieben au§ Don bie beiben 
lefcten SRummcrn auf bad Safyx, ber 9Kinueut »on ben 
beiben lefcten ^iummern im %af)Tt, bibibirt bet tiier— 
gebraud)e nidjt ben -Jteft— ben Saturn auf ben 9ftonat, 
unb bie gtgur auf bad 3af)r. 2Ba§ iiberbleibt tft ber 
Sag in ber SQBodje, ber erfte Sonntag, ber jroeite Won- 
tag u. f. to. 

$)te gtguren Dor bte donate. 

J *>or Sept. u. <Dec6r. 3 oor 3an. u. Oct. 5 uor 9luguft. oor 3unt. 

2 oor 8tpril unb 3uli. 4 oor Mai. 6 uor fteb., 9Warj, 9ioo. 

$)er Saturn im 3anuar unb ftcoruar tft ein wentger tm v©d)attjaf)r. 

SDatum auf bte Satyrc 

1, tft bte fttgur uor ba8 2le, 9tc unb 16tc ^aftrljunbei-t. 

% „ „ ,, „ „ lie, 8te, 15te, I8te, 22re, 26te unb 30 e 3af)rl)unbert. 

?>,,, „ „ „ ,, 3te, lit, I4te3af)t)unberr. 
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t>, „ „ „ „ „ 4tc nnD 11 Safyrfjunbevt. 

0, „ „ „ „ „ 8te, lOte, 19te, 23te unD27te 3af)r^unbert. 

(SrempeL— 2Beldjer Sag in ber SBodje mar ber 31. 
2tufliift, 1873 ? 2lntroort, ©onntag. 

Sie lefcten beiben Siguten im Saljre, 73 — 70 = 3 
9JJinuent auf bo. -' bei bier, 18 x 3 — 21=0 

Saturn im OTonat, 31 —28 =3 

ftigur auf tm TOonat, 5 x 3—7 = 1 
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To Find the Difference of Time between 

Rule. — Opposite the day of the month is writ- 
pired, subtract this number from the whole num- 



January 


Febi 


uary 


Ma 


rch 


April 


31 


ay 


June 


1 1 


1 


32 


1 


60 


1 


91 


1 


121 


1 152 


2 2 


2 


33 


2 


61 


2 


92 


2 


122 


2 153 


3 3 


3 


34 


3 


62 


3 


93 


3 


123 


3 154 


4 4 


4 


35 


4 


63 


4 


94 


4 


124 


4 155 


5 5 


5 


36 


5 


64 


5 


95 


5 


125 


5 156 


6 


G 


37 


6 


65 





96 


6 


126 


6 157 


7 7 


7 


38 


7 


Go 


7 


97 


7 


127 


7 158 


8 8 


8 


39 


8 


67 


8 


98 


8 


128 


8 159 


9 9 


y 


40 


9 


GS 


9 


99 


9 


129 


9 160 


10 10 


10 


41 


10 


69 


10 


100 


10 


130 


10 161 


n n 


u 


42 


11 


70 


11 


101 


11 


131 


11 162 


12 12 


12 


43 


12 


71 


12 


102 


12 


132 


12 163 


13 13 


13 


44 


13 


72 


13 


103 


13 


133 


13 164 


14 14 


14 


45 


14 


73 


14 


104 


14 


134 


14 165 


15 15 


15 


46 


15 


74 


15 


105 


15 


135 


15 106 


10 16 


10 


47 


16 


75 


16 


106 


16 


136 


16 167 


17 17 


17 


48 


17 


76 


17 


107 


17 


137 


17 K58 


18 18 


18 


49 


18 


77 


18 


108 


18 


138 


18 WJ 


19 19 


10 


50 


19 


78 


19 


109 


19 


139 


19 170 


20 20 


20 


51 


20 


79 


20 


110 


20 


140 


20 171 


2L 21 


21 


52 


21 


80 


21 


111 


0i£itizeW# ^ 


joome 
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The Dates by the Following' Table. 

ten the number of days of the year which have ex- 
cel- of days that have expired at the date required. 



July 


August 


Sept. 


October 


Nov. 


Dec. 


1 182 


1 


213 


1 


244 


1 


274 


1 


305 


1 


335 


2 183 


2 


214 


2 


245 


2 


275 


2 


306 


2 


336 


3 184 


3 


215 


3 


246 


3 


276 


3 


307 


3 


337 


4 185 


4 


216 


4 


247 


4 


277 


4 


308 


4 


338 


o 186 


5 


217 


5 


248 


5 


278 


5 


309 


5 


339 


6 187 


6 


218 


6 


249 


6 


279 


6 


310 


6 


340 


7 188 


7 


219 


7 


250 


7 


280 


7 


311 


7 


341 


8 189 


8 


220 


8 


251 


8 


281 


8 


312 


8 


342 


9 190 


9 


221 


9 


252 


9 


282 


9 


313 


9 


343 


10 191 


10 


222 


10 


253 


10 


283 


10 


314 


10 


344 


11 192 


11 


223 


11 


254 


11 


284 


11 


315 


11 


345 


12 193 


12 


224 


12 


255 


12 


285 


12 


316 


12 


34^ 


13 194 


13 


225 


13 


256 


13 


286 


13 


317 


13 


347 


14 195 


14 


226 


14 


257 


14 


287 


14 


318 


14 


348 


15 196 


15 


227 


15 


258 


15 


288 


15 


319 


15 


349 


16 197 


16 


228 


16 


259 


16 


289 


16 


320 


16 


350 


17 198 


17 


229 


17 


260 


17 


^90 


17 


321 


17 


351 


18 199 


18 


230 


18 


261 


18 


^91 


18 


322 


18 


352 


19 200 


19 


231 


19 


262 


19 


292 


19 


323 


19 


35^ 


20 201 


20 


232 


20 


263 


20 


293 


20 


"24 


20 


354 


21 202 


21 


233 


21 


264 


21 


294 


2i 


325 


21 


85.> 


22 203 


22 


234 


22 


265 


22 


295 


22 


326 


22 


35(i 


23 204 


23 


235 


23 


266 


23 


296 


23 


327 


23 


35r 


24 205 


24 


236 


24 


267 


24 


297 


24 


328 


24 


&5& 


25 206 


25 


237 


25 


268 


25 


298 


25 


329 


25 


35i> 


26 207 

»1T OAQ 


26 


238 


26 


269 


26 


299 


26 

ary 


330 


26 


360 



>gle 



5(> CALIF 

Howard's Califor 
i 

Rule. — Cast the s 
ures of the year, 
figures of the year 
the remainder, if an 
figure for the month 
One remainder will 
second ; 0, last day < 

TABLE OF FIG 

1, Sept. and Dec. 3, Jan. 

2, April and July. 4, May. 

Note.— The figure for Jt 

TABLE OF FIG1 

1, is the figure for the 2d. 

2, • " 1st 

3, " '• " " " 7tli 

4, kk " " " " 6th 
5, " 5tl 

6, k " k < " " « l 4\\ 

0, " " " " " 3d. 

Example.— What 
August, 1873? 

Process — 

Lfist two figure 
Quotient oPm^^ 
Day of month, 
Figure for the i 
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PROPORTION. 

Proportion is the equality of ratios. 

Ratio is the relation which one quantity bears to 
another of the same kind, with reference to the 
number of times that the less is contained in the 
greater. 

Thus, the ratio of 7 to 21 is 3, because 7 is con- 
tained 3 times in 21, or 21 is 3 times seven. The 
same result is obtained if we divide 7 by 21, for 
we then find W* T = £, which means that 7 is £ of 2 1 , 
and this expresses the very same relation as before, 
to say that 7 is £ of 21 is precisely the same as to 
say that 21 is 3 times 7. The ratio of 9 to 27 is 
3, but we have seen that the ratio of 7 to 21 is also 
3, therefore, the ratios of 7 to 21 and 9 to 27 are 
the same, 21 -— 7 = 27 -f- 9, and these quantities 
are thefore called proportionals. 

In any proportion, as 

7: 21:: 9: 27 

the product of the middle numbers, 21 and 9, 
equals the product of the extremes, tfgitizaa^G^Og 
hence the rule, that when the fourth proportional 
is unknown, 
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2d term, 21 3 

3d term, 9 Or thus, U X 9 = 27 



1st term, 7)189 ? 

27 

Proportion is so much used in business, and may- 
be simplified and shortened so much by the fore- 
going process of cancellation, that the pupil must 
learn both before he can hope to be expert with 
business calculations. 

Cancelling in Calculation. — Whenever it is re- 
quired to multiply two or more numbers together, 
and divide by a third, the first step is to state the 
problem in its most manageable form; this can 
only be done by the use of the arithmetical signs. 

The statement 28 x 12 



14 
is to be read, 28 multiplied by 12 is to be divided 
by 14. 

Stating the problem as above we see at a glance 
if the divisor is contained, and how many times, in 
either of the multipliers. 

Tn the foregoing example the divisor, 14, is con- 
tained twice in the multiplier, 28; then cancel the 
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Example. — It 9 turkeys cost $18, what will be 
tbe cost of 27 ? 

3 
18 x» 

= $54, Answer. 



If the divisor is not contained evenly in either 
of the multipliers, there may be a common divisor 
for the divisor itself and one of the multipliers; if 
so, the common divisor may be used in cancelling, 
thus: 

7 

$3 X 8 
= 18f, Ans. 

n 

3 

A glance shows that 9 is the common divisor for 
63 and 27. 

When a common divisor has been used to change 
the expression of the divisor and one of the mul- 
tipliers, the new divisor may be cancelled when it 
is contained an even number of times in the other 
multiplier. 

Example— 7 2 
03 X $ 
= 14. 
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When fractions are involved in the calculation, 
state each term in the form of fractions, taking 
care to invert the divisor. 

Example. — If 7 inches of velvet cloth cost 2£ 
dollars, what will be the cost of 7 yards? $90, Ans. 

18 
5 1 30 
Process, - X - X — = 90. 

i i 7 

Note. — 2£ dollars = |, 7 yards is -J, 7 inches is 
y 7 ,.- of a yard, ^ inverted is 4^. 

Summary of Me rop*d process for cancelling. 

1. Draw a horizontal line; above the line write 
dividends only ; below the line write divisors only. 

2. If there are ciphers above and below the line, 
erase an equal number on either side ; 1 standing 
alone may be disregarded. 

3. If the same number stands above and below 
the line, erase them both. 

4. If any number on either side of the line will 
divide any number on the other side of the line 
without a remainder, divide, and erase the two 
numbers, retaining the quotient figure on the side 
of the larger number. 

5. If any two numbers on either side nave Qi 
common divisor, divide them by that number, and 
retain the Quotients onlv. 
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The foregoing process may be applied to compil- 
ing Interest. 

Rule. — Place the principal, rate c / and number of 
days for which interest is sought, above the line 
for dividends, then 36 below the line for a divisor. 

Example. — Find the interest on $350 for 40 days, 

at 9 % per annum ? 

10 

350 X *0X0 

$3,500, Ans. 



Process — The 9 cancels the 36, leaving 4, this 
4 cancels the remaining 40 above the line, leaving 
350 X 10 for the answer. 

Find the interest on $99 for 23 days, at 4 % per 

annum. 

11 

99x23x4 

$.253, Au s , 

30 

MARKING GOODS. 

Removing the decimal point one place to the je^ 
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the required percentage of profit, we have the fol- 
lowing general rule : 

Rule. — Remove the decimal point one place to 
the left on the cost per dozen, to gain 20 per cent. ; 
increase or diminish to find the percentage, as per 
following table : 



table for marking all goods bought by the dozen. 
To make 20^ remove the point 1 place to left. 



2i>% 


44 4 


. 44 4h 


Add 


j 4 - itself. 


26% 


4. » 


4 .4 44 


44 


1 u 
5"o 


28% 


4. i. 


U (4 


U 


tV " 


30% 


44 4 


44 4. 


44 


1 44 

T3" 


32% 


44 I 


44 4. 


" 


1 44 
10 


m% 


44 4 


4 44 


44 


1 44 

'UF 


3b% 


4k 4 


4 u 


" 


* " 


m% 


44 4 


4 44 .4 


44 


i " 


40% 


44 4 


4 4k 44 


" 


1 44 

i; 


u% 


44 4 


4 44 t< 


44 


1 44 



W% 


44 4 


4 i. 4. 


ki 


1 44 
4 


C>0% 


44 4 


4 4b .. 


44 


* " 


80# 


44 4 


4 4. 44 


44 


J. 44 


m% 


U 4 


u "subtract T V " 




44 k 
44 . 


4 44 44 

u Digiji^ec 





Tf hats cost $20 per dozen, at what price are they 
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toe left on $20.00 gives us two dollars; to this add 
i itself (50 cents), and we have the price at which 
fc o sell, to gain 50 per cent profit. 

T <> Find the Value of Currency when Gold 

is at a Stated Trice and 

vice versa. 

Rule.— Take 100 for the numerator, and the 

value of gold or currency, as the case may be, for 

le ^nominator; reduce the fraction to its lowest 

lms ; annex two ciphers to the numerator, and 

IVJde b y the denominator. 

" , A3IPr ' E 1 - Find the value of gold, the price of 
" ei,faa <*s being 75 cents? Ans. lS&fc 

^roces, 10 ° 4 400 

ess — - = _, 1.33-^. 

75 S3 
* **«d„._ „„,._ currency 
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Howard's New Rule 
F01! COMPUTING INTEREST. 

Interest, in the various forms under which it ac- 
crues, has so huge a place in every day business 
transactions, that a rapid and accurate method of 
computing interest is one of the most indispensable 
items of business knowledge. 

The one that 1 present here, in all respects, is, 
without exception, the newest, the easiest to learn, 
and use, the quickest and most correct one in exist- 
ence, adapted to all sums, all periods, and all rates 
per cent. 

Under this rule, by the simple operation of in- 
verting the rate, the interest is found in the twink- 
ling of an eye, without the possibility of making a 
mistake, for three periods of time, and that without 
altering one figure of the principal; to find the in- 
terest for anv other time, is then merelv ^(ft^£&ri\» 
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cipal, and the decimal point remains the same; 
divide 10 by the rate, and the quotient indicates 
the time when the interest will be shown by remov- 
ing the decimal point one place to the left, divide 
unity by the rate, and the quotient is the time for 
which the interest will be shown b}^ removing the 
decimal point two places to the left. The general 
rule may be thus expressed : 

Rule. — The reciprocal of the rate is the time 
for which the interest on any sum of money will be 
shown by simply removing the decimal point two 
places to the left; for ten times that time, remove 
the point one place to the left ; for yL of the same 
time, remove the point three places to the left. 

Increase or diminish the results to suit the time 
given. 

Note. — The reciprocal of the rate is found by inverting the rate; 
thus 3 per cent, per month, inverted, becomes % of a month, or 10 
days. 

When the rate is expressed by one figure, alwa} T s 
write it thus, J, three ones. 

Example. — What is the interest on $125.00 for 
10 clays, nt 3$ per month? Ans. $1.25. 
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1 cent is the T ^ part of a dollar; the interest for 
that time will be found by simply removing the 
decimal point two places to the left, because re- 
moving the point two places to the left divides by 
100. 

2. What is the interest for 100 days on 276.00 
dollars, at 3f c per month ? Ans. $27.60 

Process — | inverted becomes £ of a month, or 10 
days, the time in which a dollar earns a cent at 3^ 
per month; 10 times 10 days is 100 days; in 100 
days a dollar earns 10 cents, and the interest for 
that time will be found b} r removing the point one 
place to the left, because removing the point one 
place to the left divides by 10. 

Example 3. — What is the interest for 1 day, at 3 
per cent, per month, on 115 dollars. 

Ans. 1 1 cents and 5 mills. 

Process — | inverted becomes £ of a month, or 10 

Digitized by VjOOQlC 
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Note.— Removing the decimal point one place to the left divides 
any sum by 10, and will always show the interest for the time it 
takes a dollar to earn ten cents, no matter what the rate per cent, 
may be. 

Removing the decimal point two places to the left divides any 
sum by 100 and will always show the interest for the time it takes a 
dollar to eariW cent, no matter what the rate per cent. 

Removing the decimal point 3 places to the left divides any sum 
by 1000, and will always show the interest for the time it takes a 
dollar to earn a mill, no matter what the rate per cent. 

Inverting the rate will always indicate the time it takes a dollar 
to earn a cent, at any rate per cent. ; ten times that time is the time 
in which a dollar earns ten cents; one tenth of the same time is the 
time in which a dollar earns a mill. 

Ill actual business a month is equivalent to 30 
days, a year to 360 days. 

4. What is the interest for 45 days on $227.50 at 
2% per cent, per month ? Ans. 6.825. 

Process— | inverted is £ a month, 15 days; the 
interest lor 15 days, 2.275 x 3 = 6.825. 

Find the interest on all the following sums at 9% 
per annum for 4 days, 40 days, and 400 days. 






\ 



$2 



>— 


^-i 


Oct, 


p. Cb 


p-3 

SO CC 


^ ~ 


m mj 


• O 


5° o* 


"i 


"i 








2 4 


7 


2 


9 


7 



6.90 
1.19 
3.21 
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The interest in the first example, for four days, 
is to be read : 2 dollars, 24 cents, 6 mills, and ^ o> 
a mill. The interest for 400 days on all, is found 
by simply striking a line one place to the left, the 
line standing for the decimal point; read-olf the dol- 
lars on the left of the line ; the cents and the mills 
on the right. 

To find the interest for 40 days, draw the line 2 
places to the left. 

To find the interest for 4 days, draw the line 3 
places to the left. 

We find the time, 4, 40, and 400 days, thus : §- 
inverted is J, of a year, or 40 days, the time in 
which a dollar earns a cent at 9^ per annum; 10 
times 40 days are 400 days, the time in which a 
dollar earns 10 cents; and f 1 lT of 40 days is 4 days, 
the time in which a dollar earns ^ of a cent — a 
mill, or J1S \ T() - of a dollar — at the same rate. 

It is obvious that if by the preceding simple 
operation we calculate the interest on all those 
examples at once, if a million examples z <w®i(S@i(!)jgk 
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Process — 1,} = f, inverted is i, of a mouth = 24 
days, l lie time it takes a dollar to earn a cent at 
I [j£. The interest for that time is found by remov- 
ing the point 2 places to the left. 

24 dnys x Hi = 240 days, or 8 months, the time 
in which a dollar earns 10 cents at li$, The in- 
terest for that time is found by removing the point 
one place to the left. 

We append a few 

EXAMPLES IN INTEREST, 

AVe leave the learner to supply others as he be- 
comes familiar with the rule. 

7. Find the interest for $175 for 45 days at 8JJ 
per annum. Aus. $1,70. 

8. Find the interest for i\ days on 1227, at %% 
per annum. Ans. $.227. 

{ J. Find the interest for 15 months at 8$ per 
annum on $£>7o. Ans, $£>7.50. 

10. Find the interest on $288 for 9 days at 3£Jg 
per month. Ans. $2.88. 

11- Find the interest on $740.30 for ®mm*tG,Q&g\e 
&&% P er month, Ans. $74.55. 
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15. Find the interest for 200 clays on $295, at 
\\% per month. Ans. 29.50. 

1G. Find the interest on $286 for 12 days, at n% 
per month. Ans. $2.8G 

17. Find the interest on $740 for 4 months, at 
% 2\ c / c per month. Ans. $74. 

18. Find the interest on $890 for 3 months, at 
tfc per annum. Ans. $8.90. 

19. Find the interest for 9 days on $755, at 4$ 
per annum. Ans. 75^ cents. 

20. Find the interest for 72 days on $973, at b% 
per annum. Ans. $9.73. 

21. Find the interest for 6 days on 7495 dollars, 
at (\ c /c per annum. Ans. $7,495. 

22. Find the interest for 3G days on 550 dollars, 
at W/ c per annum. Ans. $5.50. 



BRITISH MONEY. 
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Note.— By carefully observing and practicing the following in- 
structions, the converting of shillings, pence and farthings into 
decimals of a pound, and vice versa, will become a purely mental 
and instantaneous operation. 

1. For every two shillings, or florin, write .1, 
because two shillings is ^ of a pound stg. 

2. For every 1 shilling, write .05, because one 
shilling is T 5 y of a florin, or T fo of a pound stg. 

3. For every six-pence, write .025, because six- 
pence is -j 2 ^ of a florin, or T f ^ of a pound stg. 

4. For every 2 J pence, write .01, because 2£ 
pence is y^ of a pound stg. 

5. For every farthing, write .001, because a far- 
thing is joVq- of a pound stg. 

£19„2 written decimally becomes 19.1 
19„3 " " 19.15 

19„4 " " 19.2 

19„5 " " 19.25 

19„18 " " 19.9 

19„19 " " 19.95 



19„19„2£ " " 19.9G 

19„19„5 " " 19.97 

27„12„6 " " 27.625 
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1st. Each unit of the first figure to the right of 
the decimal stands for tivo shillings. 

2d. Each 5 in the second figure to the right of 
the decimal, stands for one shilling. 

;)d. Each unit above or below b in the second 
figure, stands for 2£ pence. 

4th. Each unit of the third figure to the right 
of the decimal, stands for 1 farthing. 

5th. Each unit of the fourth figure to the right 
of the decimal, stands for j 1 ,,- of a farthing. 

Note. — The exact value of each unit in the sec- 
ond figure to the right of the decimal is 2^ o( a 
penny, and of each unit in the third figure to the 
right of the decimal, -A^ of a penn} 7 , the difference 
of the assumed and the real value is too trifling to 
affect any actual business operation. The florins, 
shillings and sixpences are decimally expressed ab- 
solutely correct. 

Note.— Howard's new rule for computing interest is in every way- 
applicable to British money, the learner taking care to read founds 
and hundredths in the place of dollars and cents. 

1. Find the interest on £125 for 10 day^at 34, 
per month. Sins? "35r„5„0. 

Process — Simply remove the decimal point two 
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will earn the T ±-$ part of itself at any rate per cent. 
The rate is 3 per cent. ; |, inverted is £, of a month 
= 10 days. We find that in ten days a pound 
sterling will earn the yi^ part of itselt, at 3 per- 
cent, per month, and the interest for that time will 
always be found by removing the decimal point 
two places to the left. In 10 times the time indi- 
cated, or 100 days, the pound sterling will earn y 1 ^ 
of itself at the same rate, and the interest for 100 
days will be found by removing the decimal point 
one place to the left, because removing the point 1 
place divides by 10, so the interest on £125 for 100 
days at 3% per month, £12.5 = £12„10„0. In T V 
of the time indicated, in this case 1 day, the pound 
sterling will earn Tir Vo P art °f itself at 3% per 
month, the interest for one day will be found by 
removing the point 3 places to the left, because 
removing the point three places divides by 1000, 
the interest for 1 day on £12.5 is .125 = £0„2„6. 

1. Find the interest on 123 pounds sterling for 
5 months, at 2% per month. £12„6„0. 

Simply remove the decimal point one place to 
the left, 12.3, 12 f V pounds, or £12„6; fin&tik&w£s£>( 
by inverting the rate. 
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4. Find the interest on £272 „ 6s. Od. for 3 days, 
at \% per month. Ans. £0 „ 5 „ 5£. 

5. Find the interest on £1726 „ 16s. for 72 days, 
at h<? per annum. Ans. £17.268 = £17 „ 5 „ 2£. 

6. Find the interest on £748 „ 18s. for 45 days, 
at f of \% per month. Ans. £7.489 = £7 „ 9 „ 9f, 

7. Find the interest on £698 „ 13s. for 2 months, 
at i}% per annum. Ans. £6.9865 = £6 „ 19 „ 9£. 

8. Find the interest on £6o „ 18 „ G for 2^ yrs., 
at 4$ per annum. Ans. £6.5975 = £6 „ 12 „ 1. 

The learner can supply other examples. 

The British people would simplify all their mon- 
etary operations, and save millions every year in 
labor alone, by adopting the decimal system of 
coinage. The cost and temporary inconvenience 
incident to the change would be trifling:, almost 
ra7, in view -of the advantage to be gained. The 
pound, the florin, the shilling and the sixpence 
might be retained. Make the smallest coin, the 
farthing, equal to the To Vtt °^ a pound, and the 
thins: is done. 
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the amount for one dollar at 5, 6 and 7 per cent, 
for from 1 to 20 years. Multiply the amount for 
$1 by the given number of dollars, and the product 
is the answer. 

Table, 

Showing the amount of $1 at compound interest 
for any number of years, not exceeding twenty : 



YEARS. 


5 PER CENT. 


6 PER 'CENT. 


7 PER CENT. 


1 


1.050000 


1.060000 


1.070000 


2 


1.102500 


1.123600 


1.144900 


3 


1.157625 


1.191016 


1.225043 


4 


1.215506 


1.262477 


1.310796 


5 


1.276282 


1.338226 


1.402552 


6 


1.340096 


1.418519 


1.500730 


7 


1.407100 


1.503630 


1.605781 


8 


1.477455 


1.593848 


1.718186 


9 


1.551328 


1.689479 


1.838459 


10 


1.628895 


1.790848 


1.967151 


11 


1.710339 


1.898299 


2.104852 


12 


1.795856 


2.012196 


2.252192 


13 


1.885649 


2.132928 


2.409845 


14 


1.979932 


2.260904 


2.578534 


15 


2.078928 


2.396558 


2.759032 


16 


2.182875 


2.540352 


2.952164 
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To find the time in which any sum will double 
itself at compound interest, at any rate not exceed- 
ing 10$ per annum. 

Rule. — Divide 70 by the rate of interest, and 
take the whole number nearest the quotient. This 
is the number of years. 

Rate. Year< 

3 -\'i = 23 

4 -V" = 17 

5 Y = 14 

6.... Y" = 12 

7 V- = 10 

8 -\°. = 9 

9 -V- = 3 

io Vi= 7 
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in their reckoning both the day when the note is 
discounted and the day on which the time specified 
in it expires, which, with three days of grace, 
makes the time for which discount is taken four 
days more than the time specified in the note. 
True Discount differs from Bank Discount, that is, 
the true discount on a debt of 109 dollars due a 
year hence would be 9 dollars, the legal interest 
being at the rate of 9 per cent., and the present 
worth of the note is 100 dollars. 

In calculating interest the sum on which interest 
is to be paid is known, but in computing discount 
we have to find what sum must be placed at inter- 
est, so that the sum, together with its interest, will 
amount to the given principal; the sum thus found 
is called the " Present worth." 

To find the present tvorth of any sum, and the dis- 
count/or any time at any rate per cent 

Rulk. — Divide the given sum by the amount of 
$1 for the given time and rate, and the quotient 
will be the present worth, and the remainder will 
be the discount. 

Kxamplf. 1. — Fiiul tbfi nresfint worth of a note 
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60 + 4 = 64 days time for which discount must 
be reckoned. j of 64 = lOf x 1200 = 12.800. 

$Ans. 12.80. 

Merchants are in the habit of deducting a certain 
percentage from invoices of goods sold. This is 
reckoned in the same manner as interest. 

A bill of goods is bought, amounting to 1)60 dol- 
lars at a year's credit, the merchant offers to de- 
duct 10$ for ready cash, what amount is to be 
deducted ? 

9.60 X 10 = $96.00, Ans. 

By discounting the face of bills, a loss may be 
sustained without suspecting it; this arises from 
the fact that the discount is not only made on the 
first cost of the goods, but also on the profits ; for 
instance, if a profit of 30$ be made on any article 
of merchandise, and the 10$ be deducted, the gain 
at first sight would appear to be 20$, but is in 
reality only 17$. If a profit of 60$ be added to 
the first cost, and then a discount made of 45$, the 
apparent profit would be 15$; instead of this, an 
actual loss is made of 12$, as will be seen by the 
following examples : 

Example 1. Example 2. 

Cost of goods, $100 Cost, $100 
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The foregoing illustrates the losses that may 
occur for want of a knowledge of the true princi- 
ples of discounting. 



EXCHANGE. 

The following Rules for dealing with Exchange 
on England, and for converting sterling into Amer- 
can currency, were discovered by Mr. Edelman, an 
expert accountant in the United States mint at 
Philadelphia. 

Exchange on England. 

There are some peculiarities about exchange on 
England. It will be noticed by the quotations that 
it is alwa}'s at a premium. This is because in 
making it, the pound sterling is always estimated 
at its old valuation, $4.44£, instead of its true 
value, $4.84. 

To find the cost oj a Bill of Exchange on England. 

Rule. — Reduce the pounds and decimals ^^vW^ 
pound, at the old value ($4£), to dollars, <fec, and 
multiply bv the cost of Si. 
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Process— $1,095 = cost of $1. 

$1,095 x 4£ = $4.86$, the cost of £1. 
$2000 -7- 4.8G| = £410.959 = £410, 
19 2d. 



RULE FOR CONVERTING STERLING INTO AMERICAN 
CURRENCY. 

Multiply the pounds, with the shillings and pence, 
stated in decimals, by 400 plus the premium in 
fourths, and divide the product by 90. 

Example. — What is the value in dollars of £9618 
7s. 5d., at l\ c / premium? ♦ 

7s. 5d. = .371 of a pound; 
7£ = -Y-; 400 + 30 = 430; 
then ^fi-VV 3 ^ 1 X 430 = $45,954,439, Ans. 

To find the value of dollars in pounds stg. 

Multiply the dollars by 90, and divide product 
b}^ 400 plus the premium in fourths. 
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STOCKS AND BONDS. 



Stocks and bonds are quoted in New York by so 
much on the hundred, premium or discount; in 
Philadelphia at their actual price. That is, if the 
par value of a stock is $50, and it is 6% above par, 
the New York quotation would be 106, the Phila- 
delphia quotation 53. 

When the premium is known, the par value plus 
the premium equals the market value. When at a 
discount, the par value minus the discount equals 
the market value. 

To find to what rale of interest a given dividend cor- 
responds. 

Rule. — Divide the rate per unit of dividend by 
1 plus or minus the rate per cent., premium or dis- 
count, according us the stocks are above or below 
par. 

T*o jind o.t what price stock jxvjing a given rate^per 
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Rule. — Find the total amount of principal and 
interest for the whole time to the day of settle- 
ment; compute the interest on the several pay- 
ments, from the time each was paid to the day of 
settlement; add the several payments and the in- 
terest on each together, and subtract the sum from 
the total amount, and the difference will be the 
sum due. 

Example. — Smith gave Jones his note for $5000. 
dated January 1st, 1873. Interest G^. 

March 1st, Smith paid Jones $100. 
April 1st, " " " 250. 

July 1st, " " " 1200. 

How much was due to Jones January 1st, 1874? 

Ans. $3607.75. 

Process— Principal, $5000.00 

Interest for one year, 300.00 



Total, $5300.00 
1st payment (March 1st), $ 100.00 

Google 



Interest to Jan. 1st. 1874, 5.00 
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SQUARE AND CUBE ROOT. 

The first essential for the learner is to make 
himself familiar with the following properties of 
numbers : 

1. A square number multiplied by a square num- 
ber, the product will be a square number. 

2. A square nnmber divided by a square num- 
ber, the quotient is a square. 

3. A cube number multiplied by a cube, the 
product is a cube. 

4. A cube number divided by a cube, the quo- 
tient will be a cube. 

5. If the square root of a number is a composite 
number, the square itself may be divided into inte- 
ger square factors ; but if the root is a prime num- 
ber, the square cannot be separated into square 
factors without fractions. 

6. If the unit figure of a square number is 5, 
we may multiply by the square number 4, and we 
shall have another square, whose unit period will 
be ciphers. 
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TABLE 

For comparing the natural numbers with the unit 

figure of their squares and cubes. By the use ol 

this, many roots may be extracted by observation : 

Numbers... 123456789 10 
Squares.... 14 9 16 23 36 49 64 81 100 
Cubes 1 8 27 64 125 216 343 512 729 1000 

The product of a number taken any number of 
times as a factor, is called a power of the number. 

A root of a number is such a number as taken 
some number of times as a factor, will produce a 
given number. 

If the root is taken twice as a factor to produce 
the number, it is the square root; if three times, the 
cube root; if four times, the fourth root 

By observing the above table, it will be seen 
that the square of any one of the digits is less than 
100, and the cube of any one of the digits is less 
than 1000; therefore, the square root of two figures 
cannot be more than one figure. 

If we begin at the right of any number and sep- 
arate it into periods of two figures each, the number 
of periods would be the same as the number ot 
figures in its square root. 

1. Find the square root of 81. ^A^^? ^ 

2. Find the square root of 49. Ans. 7. 
8. Find the square root of 025. Ans. 2f). 
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4. Find the square root of 6561. Ans. 81. 
As the unit figure in this example is 1 , and in the 

line of squares in the table, we find 1, only at 1 and 
81; we therefore divide 6561 by 81, and we find 
the quotient 81 ; 81 is therefore the square root. 

5. Find the square root of 106929. Ans. 327. 
As the unit figure in this example is 9, it the 

number is a square, it must divide by either 9 or 
49. After dividing by 9, we have 11881 for the 
other factor, a prime number, therefore its root is 
a prime number, = 109; 109 X 3, the root of 9, 
gives 327, the answer. 

6. Find the square root of 451584. Ans. 672. 
As the unit figure is 4, and in the table we find 

4 only at 4 and 64, the number, if a square, must 
divide by 4 or 64, or by both. 

We divide it by 4, and we have the factors 4 and 
112896. The unit figure of this last factor is 6, 
therefore by looking at the table, we see it must 
divide by 16 or 36 f etc. 

We divide by 36, and we have the factors 36 and 
3136; divide this last by 16, and we have 16 and 
196; divide this last factor by 4 and we have 4 and 
49. 
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Divide by the square number 25, and we find the 
two factors 25 x 81, the given number, roots of 
these factors, 5 X 9 = 45; or multiply by the 
square number 4, when a number ends in 25, and 
we have 8100, root 90; half of which, because we 
multiplied by 4, the square of 2, is 45. 

The square root of a number may also be found 
by removing the decimal point two places, extract 
the square root of the quotient, and we have ^ of 
the root of the number. 

METHOD OP EXTRACTING CUBE ROOT. 

By observing the table, we see that the entire 
part of the cube root of any number below 1000, 
will be less than 10, and will contain but 1 figure. 
The entire part of the cube root of a number con- 
tains four, five or six figures, will contain two fig- 
ures, and so on with the larger numbers. 

10000 1953125(100 + 20 + 5 

1000000 

30000 
(3000 
400 



3(>400 

(5000 

800 

43200 
1800 



953125 

728000 


225125 
225125 
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To Extract Cube Root. 

Add to each true divisor, as they occur, twice 
the surface of one side of the small cube, and one of 
each of the three parallelopipedons, for a trial di- 
visor; because that will make three sides of the 
complete cube. 

By observation the reason is evident, and the 
conclusion just, for making trial and true divisors 
by this method. 

We have an infinite number of ways of finding 
the square root, cube root, etc. Presume the root 
to be divided into a certain number of parts. Square 
the parts in square root ; cube them in cube root 
to find the divisor. Thus let a -f- a represent the 
square root of any number. The square of a + a 
is 4a 2 ; hence, divide any number by 4 and extract 
the square root of the quotient, and we have half 
of the root. Divide any number by the square of 
3, and extract the square root of the quotient, and 
we have one-third of the root, etc., for all numbers. 
In the cube root we cube the number representing 
the parts the root is divided into, for a divisor. 
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Boss Tweed ; to Jim Fisk he gave 10 rabbits, to 
Emperor Norton he gave 30 rabbits, and to Boss 
Tweed he gave the remainder; they each sold their 
rabbits at the same rates, and when all were sold 
they each had the same amount of money ; state 
how this result was arrived at. 
Jim Fisk sold 7 at the rate of 7 for $1 = $1.00 
ki 3 « « 1 for $3 = 9.00 



$10.00 

Norton sold 28 at the rate of 7 for $1 = 4.00 

" a 2 at the rate of 1 for $3 = 6.00 



$10.00 

Boss Tweed sold 49 at the rate of 7 for $1 = 7.00 
ti u i it a i " 3 — 3.00 



$10.00 
2. Divide $60 amongst 3 persons in the propor- 
tion of ^ to A, \ to B, and \ to C. 

60 x i = 20 |« X 20 = $25£|, share of A. 

60 x i = 15 |4 X 15 = $id 5 \, « " B, 

60 X j = 12 -J4 X 12 = $15tf, " " C\ 

47 $60 Digitifj^tcGo 
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Gauffers' Work. 

°Md the contents of a cask in gallons. 

head LE T~ Add ^o- thirds the difference of the 
fill <l th bUng diameters to the head diameter, to 
of the lnean diameter J tnen multiply the product 
by .00^d U * Te °^ ^ e mean diam eter into the length 

°* tw *-thi r <}l 8tave « are but little carved, add six-tenths instead 



^#&R.^AL INFORMATION. 

^lltjpj. c "»/eta~.^nce of a circle equals the diameter 
*° the * ■? <*- Z»_416, the ratio of the circumference 

^^^Sjv,,, °f -^r^, circle equals the sqtiare 
HeJjP« & ^^lyai41«. 

^ e tp», * -^~^L- f»irr*Ifi annals on a mmrtfir of* the 
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The diameter of a circle equals the circumfer- 
ence multiplied by 0.31831. 

The diameter of a circle equals the square root 
of the area multipled by 1.12838. 

The side of an inscribed equilateral triangle 
equals the diameter of the circle multiplied by 
0.86. 

The side of an inscribed square equals the diam- 
eter of a circle multiplied by 0.7071. 

The side of an inscribed square equals the cir- 
cumference of the circle multiplied by 0.225. 

The circumference of a circle multiplied by 0.282 
equals one side of a square of the same area. 

The side of a square equals the diameter of a 
circle of the same area multiplied b}' 0.8862. 

The area of a triangle equals the base multiplied 
by one-half its altitude. 

The area of an ellipse equals the product of both 
diameters and .7854. 

The solidity of a sphere equals its surface multi- 
plied by one-sixth of its diameter. 

The surface equals the product of the diameter 
n.iul ei vp\ l m forpn pp. 
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The square root of the surface of a sphere mul- 
tiplied by 1.772454 equals the circumference. 

The diameter of a sphere equals the cube root of 
its solidity multiplied by 1.2407. 

The circumference of a sphere equals the cube root 
of its solidity multiplied by 3.8978. 

The side of an inscribed cube equals the radius 
multiplied by 1.1547. 

The solidity of a cone or pyramid equals the area 
of its base multiplied by one-third of its altitude. 



Howard's new rule for computing interest, 365 days 

to the year, when the time for which interest is 

required is for any number of years : 

E/ULE. — Remove the decimal point two places to the 

left, and multiply by the number of years and the rate 

per cent. 

Example. — What is the interest on $740 for three 
years at 6 per cent. ? 
7.40 
3 

22.20 
6 

133.20 Ans. $133.20. 

What is the interest on ,£220 for two years3$>0 
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When the interest required is for any given number 
of days, it is usual to divide by 365, which in practice 
is found to be very cumbrous. I have directed my 
researches to substitute a simpler divisor, with the 
following result: — To multiply by 1^| and divide by 
42 is in effect the same as to divide 10 by 365, in 
practice is very much simpler and shorter, the actual 
difference to each unit of value being only the differ- 
ence of siffg and sif J£ °r ^is^, too trifling to affect 
any business transaction. 

To multiply by 1& add T V and half of ^ of any 
number to itself. 

Example : Multiply 100 by 1 T V 
100 
10 
5 
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To compute interest for any number of days, 365 
days to the year : 

Rule. — Multiply the principal by 1 5 %, remove the 
point three places to the left, and the interest will be 
shown for the following number of days, and rates, to 
find the interest for any other time or rate, increase 
or diminish : — 

7 days at 6 per cent. 
r > » 7 ., 

3 igitiJ^byVjC 

2 " 21 

Remove the point two places to the left, and the 



4L> 


days at 


1 


per cent. 


"2A 


»> 


2 


»> 


14 


» 


3 


>> 


12 


»> 


3i 


» 


10J- 


»» 


4 


j» 
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Example : What is the interest on £100 for fourteen 
days at 3 per cent, per annum ? 
100 
10 
5 



.115 



Ans. 2s. 3?d. 



2. What is the interest on 980 dollars for slx days 
at 7 per cent, per annum ? 
980 
98 
49 



1.127 



Ans. 81.127. 



3. What is the interest on 160 pounds lor fourteen 
days at 6 per cent, per annum ? 
160 
16 

8 



.184 
2 

.368 



Ans* 



7s. 44c? . 

4. What is the interest on 979 dollars tor twelve 
days at 10| per cent, per annum ? 
979 



98 
49 

1.126 
3 
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Howard's new Eule for computing interest by 
cancellation : — 

Eule. — 1st. Draw a line thus 

2d. On the right of the line put the principal and 
the time in days. 

3d. On the left the number of days — or its factors — 
in which a dollar earns a cent, at the given rate. 

4th. Having stated the problem, proceed as directed 
at page 60. The answer will be in cents. 

Note. — To find the time in which a dollar earns a 
cent, or a pound sterling, the T £<5 part of itself, see 
note at page G7. 

Example. — What is the interest on 420 dollars for 
40 davs at 9 per cent, per annum ? 
4.20 
40 Ans. $4.20. 

What is the interest on 99 pounds sterling at 4 per 
cent, for 27 days ? 

99 11 
.297 Ans. 5s. Hid. 
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